Background: We examined the utilization of rehabilitation resources among children with autism spectrum condition (ASC), a neurodevelopmental condition, in Taiwan. Methods: We derived from the National Health Insurance Research Database of Taiwan data pertaining to 3-to 12-year-old children for the period 2008-2010. Based on diagnoses executed in accordance with the International Classification of Diseases, Ninth Revision, Clinical Modification, we classified these data into the ASC and non-ASC groups and analyzed them through multiple linear regression model, negative binomial model, independent sample t testing, and χ 2 testing.
standard. Because autism in children is a broad-based developmental condition, it can cause varying degrees of developmental delay in terms of gross movements, fine motor movements, self-care, cognitive development, language development, and emotional control. The goal treatment is psychosocial intervention to improve social skills and prosocial behavior with peers which are outpatient rehabilitation services instead of hospital admission treatment. Therefore, the provision of rehabilitation resources for ASC requires considerable manpower from various professional fields. In addition to interventions from physicians (physiatrists, pediatricians, and pediatric psychiatrists) and functional, physical, and speech therapists, clinical psychologists and other therapists are essential to assist patients in achieving greater independence.
As the proportion of children with autism-who also typically have additional medical problems-is rapidly increasing, so is the proportion of the population requiring rehabilitation therapy. Therefore, whether the required resources can be provided in a timely manner is a major concern. In our experience, although the demand for rehabilitation services has increased, policies that limit total expenditure had forced hospitals to freeze hiring at their children's rehabilitation centers between 2006 and 2010. Consequently, children with autism cannot easily access the services provided by the centers, and even when they can access the services, other children's needs are prioritized. Thus, the number of children with autism on the waiting list for treatment is increasing, as are waiting times, meaning that children are losing precious treatment time.
The prevalence of autism and the accuracy of diagnosis slightly differ by country. A 2003 World Health Organization report stated that the worldwide prevalence of autism was between 1‰ and 6‰; it has been estimated to be between 2.8‰ and 4.1‰ in Taiwan [4] and 4.5‰ in Europe [5] . By 2002, in the United States, the appraised autism prevalence was 6‰-7‰ [6] [7] [8] . More recent studies have reported an increased prevalence of 11‰ in the United States [9, 10] and 11.6‰ in the United Kingdom [11] .
We review the studies on the use of medical resources for autism can adopt one of two perspectives: (1) longitudinal studies on the use of medical expenditure and (2) studies on the difference in the use of resources by people with autism and those with other conditions.
Studies have examined the increase in the incidence of autism. The annual growth in the number of children with autism in Taiwan has increased substantially; the number of children with autism aged 3-12 years increased from 2071 in 2002 to 4893 in 2010 [12] . In the special education system, the number of children with autism aged 3-12 years increased from 4541 in 2007 to 5446 in 2010 [13] .
In the United States, Medicaid data indicate that the population of children with autism grew by approximately 30% between 2000 and 2003. Similar growth was seen in the number of patients, prevalence rate, and overall costs; however, the average cost per person increased only slightly (approximately 3%) [14] . One study in the United States determined that the average healthcare expenditure for an individual with ASC increased by 20.4%, from US$4965 per patient in 2000 to US$5979 per patient in 2004; total expenditure for ASC increased by 142.1% over this 5-year period [3] .
Another US study that used nationwide data acquired from the Medical Expenditure Panel Survey (MEPS) associated ASC with increased healthcare costs of US$3020 and increased aggregate nonhealthcare costs of US$14,061, including higher school costs of US$8610 [15] .
Employing data that were sourced from the National Health Insurance (NHI) program of Taiwan, Kuan et al. [16] examined how outpatient healthcare resources were used by patients with autism during [2000] [2001] [2002] [2003] [2004] [2005] . During this period, autism-related visits increased from 2819 to 5273, and the number of applications for health insurance increased by 322.6%. More males applied for insurance than did females; regarding age, most applications were for children between 6 and 11 years of age. Patients with autism were more likely to use private hospitals (42.6%). Regarding the medical department visited, people visited rehabilitation departments most (46.7%), followed by the psychiatric (38.7%) and pediatric (10%) divisions. In summary, the number of children and adolescents with autism and the number of visits increased annually from 2000 to 2005, which also indicates an increase in medical utilization and resource consumption by each child.
Another NHI-based study investigated healthcare utilization from 2008 to 2011 among children without and with ASC, matched at a 3:1 ratio. On average, children with ASC had 14.2 physician visits each year; they were also more likely to be hospitalized or to visit the emergency department (ED). Consequently, children with ASC had relatively higher annual expenditure associated with physician visits, ED visits, and hospitalization as well as higher overall healthcare expenditure [17] .
On the basis of 1994-1999 Medicaid data from Allegheny County of Pennsylvania, United States, Mandell et al. [18] determined that the overall expenditure for children with autism was more than those for children without and with intellectual disabilities by 10 and 3 times, respectively. Liptak et al. [19] used research reports from the US MEPS and National (Hospital) Ambulatory Medical Care Surveys and compared the medical treatment expenditure for autism with that for other conditions. The results indicated that autism incurred the highest costs, followed by depression, intellectual disabilities, and other conditions. The frequency of outpatient medical resource utilization among children with autistic spectrum conditions was 2-5 times that among children with other conditions. Shimabukuro et al. [20] used data for the period 1993-2003 from a large private insurance database in the United States and determined that patients with autism filed insurance applications 4-6 times more often than did patients without autism; they further associated a younger patient age with higher insurance application costs. Wang and Leslie [14] analyzed Medicaid data and found that between 2000 and 2003, among patients with psychiatric disorders, the average resource use by patients with autism was the third highest, behind patients with psychosis and those with intellectual disability.
Families raising children who had private insurance were more than five times as likely to incur out-ofpocket spending compared with those with children with autism who had public insurance. The commonest outof-pocket expenditure in the United States was for medication, outpatient services, and dental care [21] . Additionally, children with ASC who had private insurance were significantly less likely than their publicly insured counterparts to receive therapy [22] . The aforementioned findings reveal gaps between public and private insurance coverage for health service use among children with ASC. Whether the NHI program in Taiwan can benefit children with ASC more requires further investigation.
The continuous growth in the population of patients with ASC poses a substantial challenge in delivering rehabilitation treatment. Insufficient manpower for the rehabilitation of children with ASC is a growing problem. The present study is the first to explore the relationship between outpatient rehabilitation care utilization and the corresponding medical costs of 3-to 12-year-old children with ASC; to this end, this study used 2008-2010 NHI data to examine the parameters associated with the resource utilization.
Methods
NHI claims data pertaining to age; yearly outpatient care expenditure (i.e., yearly universal outpatient fees); average outpatient care expenditure; discharge diagnosis executed in accordance with the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) coding system; medical care setting; sex; location; and finally number of outpatient rehabilitation visits (number of patients × outpatient frequency) for the period 2008-2010 were analyzed. Adults and children who persistently and consistently present specific characteristic behaviors-for example, repetitive and stereotypical patterns of restricted behaviors, interests, and activities as well as qualitative impairment in social communication and interactionare diagnosed as having ASC. In Taiwan, children with mental developmental problems are on average first diagnosed at 2.7 years of age. However, definite diagnosis for autism and early intervention for treatment are received on average 3.7 years later [4] . Adolescents with autism who are older than 12 years, compared with younger children with autism, have lower outpatient medical expenditure and lower utilization of rehabilitation resources but higher medicine costs [20] . Therefore, the present research work's scope was limited to children in the age range 3-12 years having a minimum of one outpatient rehabilitation claim, that is, ICD-9-CM autism diagnostic codes 299-299.91 recorded for billing after diagnosis by qualified doctors. Per the presence or absence of these codes, the data of the children who used rehabilitation resources were divided into two groups: autism with catastrophic illness card and nonautism (hereafter, the ASC and non-ASC groups, respectively). Children with catastrophic illness card has the accurate diagnostic validity. A series of professional review of application is required. ASD instead of ADHD can apply for the catastrophic illness card. So we choose the children with catastrophic illness card of ASD to decrease the opportunity of comorbidity. We compared the rehabilitation resource utilization in the ASC and non-ASC groups to determine the influencing factors.
SPSS Statistics 17.0 version(SPSS Inc., Chicago, IL, USA) was executed to analyze the entirety of the data in this study. Patient demographics, rehabilitation care expenditure, and medical care features in the ASC as well as non-ASC groups were compared through χ 2 testing, whereas outpatient care expenditure and outpatient rehabilitation frequency in the ASC group were evaluated through t testing. In addition, the factors associated with rehabilitation care expenditure and visit frequency in the ASC group were determined through multiple linear regression model analyzing natural logarithm of expenditures and negative binomial model for visit frequency. We controlled individual factors and medical facility factors where patients seeking care into regression analysis. Confidence intervals (CIs) around all mean values and regression coefficients were estimated using nonparametric procedures.
We established the following three hypotheses: (1) The availability of rehabilitation services for children with autism cannot keep pace with growth in the number of children with autism. (2) The numbers of rehabilitation services available for patients with and without autism differ significantly. (3) The costs associated with rehabilitation differ significantly for patients with and without autism. Results Table 1 shows the 2008-2010 NHI data of the study population, namely children who were determined to be 3-12 years in age and to use outpatient rehabilitation care. The ASC group exhibited an annual growth in the proportion of children availing rehabilitation treatments, with 20.1 (mean) annual rehabilitation care visits; each of these visits cost on average 2782.3 points (1 point equals approximately NT$1), and the average annual cost per person was approximately 54,725.2 points. In all years, compared with the non-ASC group, medical expenditure in the ASC group was almost 3 times higher (p < 0.001), and rehabilitation utilization was more widely distributed in the ASC group (p < 0.001). Table 2 lists the demographics of the study population, which was predominantly male (p < 0.001), with an approximate boy:girl ratio of 5:1. The average rehabilitation resource utilization was relatively higher among schoolaged children; however, over time, the proportion of preschool children increased to almost equal that of schoolage children (p < 0.001).
As shown in Table 3 , which characterizes the rehabilitation setting, patients with ASC were less likely to use rehabilitation resources at medical centers (10.43%; p < 0.001) and were more likely to visit nonteaching hospitals than teaching hospitals (59%; p < 0.001). Most (48%) rehabilitation resource providers are located in Taipei (p < 0.001).
As shown in Table 4 , which summarizes the negative binomial model and multiple linear model results, elements outlined to be associated with expenditure related to rehabilitation-for example, demographics as well as properties of relevant hospital, year of resource utilization-significantly influenced medical expenditure and frequency of visits (p < 0.01).
Discussion
The use of healthcare services by patients with autism is projected to continue to grow because of the increasing prevalence of autism. Compared with the non-ASC group, the noted increase in single payouts was more significant in the ASC group, with the corresponding p value being < 0. This study also investigated the use of healthcare and rehabilitation resources among patients without and with autism; patients with autism spent approximately 3 times the amount that people without autism spent. Wu et al. [17] revealed that the mean annual physician visit expenditure and total health expenditure of children with autism were 3 and 3.8 times those of children without autism, respectively in Taiwan. In America, Mandell et al. [18] determined that the overall medical expenditure of patients with autism is 3-10 times that of patients without autism. Liptak et al. [19] determined that the medical expenditure of patients with autism is 3-6 times that of patients with other diagnosis, which agrees with the findings of this study. Shimabukuro et al. and Tara A. [14, 20] compared autism and nonautism groups and presented results that are consistent with those of our study. Patients with autism spend 4-6 times as much on private health insurance as patients without autism, which supports our hypothesis that the invested medical resources of patients with and without autism differ significantly.
This study revealed that each patient with autism visits hospital outpatient departments 20 times per year; this result is similar to that of another study that revealed that children with ASC had 14.2 physician visits annually [17] . By contrast, Kuan et al. [16] revealed that from 2000 to 2005, on average, each patient with autism visited hospital outpatient departments 7-12 times per year. They also claimed that the number of applications would continue to grow; this explains the higher number we found for 2008-2010 in Taiwan. Studies in other countries vary in their findings. Liptak et al. [19] stated that patients with autism utilized medical services approximately 41.5 times per year per person, which is considerably higher than that in this study. In America, children with parent-reported ASD had higher levels of health care office visits compared with children without ASD [14] . This may be because in our study, the number of visits refers to the number of outpatient visits for rehabilitations and a single NHI entry may include several rehabilitation treatment items (e.g., occupational, physical, and speech therapy as well as psychotherapy). Thus, in this study, the number of visits does not correspond to the actual services received. Access to this detailed information via prescription and medical treatment records might make it possible to obtain more accurate results.
The ratio of boys to girls with autism in this study was approximately 5:1, which agrees with those in other Location: Taipei is the largest city in Taiwan and the city with the most healthcare resources. The East region is the most rural area and the region with the fewest healthcare resources *p < 0.001 (comparing the overall mean for the 3 years in the ASC and non-ASC groups) studies [2, 10, 17, 23] . This study revealed no significant differences between boys and girls in terms of visit frequency and annual medical expenditure, indicating that sex is not a predictor for utilization of medical resources. This is in agreement with Kuan et al. [16] . This study determined that sex does not predict medical costs and that parents of children with autism are unaffected by sex differences in terms of their children's treatment intensity. Preschool patients with autism were significantly more likely to use rehabilitation resources than were school-age children. This result is similar to that of Shimabukuro et al. [20] and that of Wu et al. [17] . The latter found that insurance costs before 5 years of age were higher than those after 5 years; in particular, outpatient expenditure noted for patients younger than 5 years was higher than that noted for patients in other age groups. No studies have identified the factors that affect rehabilitation resource use among preschool children, but this may be because governments appropriate more welfare spending for preschool children (e.g., rehabilitation transportation grants). This makes parents of preschool children to be more willing to use rehabilitation resources.
Finally, this study determined that patients with autism with catastrophic illness cards used rehabilitation resources more than did all other types of the studied patients. This is in agreement with Kuan et al. [16] . Having a catastrophic illness card has a significant effect on the cost of care; this card exempts patients from payments for relevant medical treatments (e.g., rehabilitation therapy). Patients with a diagnosis of ASC can apply for a disability card. Patients with disability cards must pay partial medical costs. Having a catastrophic illness card incentivizes the active use of rehabilitation services.
Regarding hospital characteristics, hospital location was associated with single health insurance application; most payments were made to district hospitals, followed by regional hospitals, primary care clinics, and medical centers. Visit frequency was higher at primary care clinics and lower at district and regional hospitals as well as medical centers. Patient expenditure was highest at district hospitals, followed by primary care clinics, regional hospitals, and medical centers. This indicates that district hospitals and primary care clinics have a pivotal role in the utilization of rehabilitation resources by patients with autism. Notably, patients attending medical centers and regional hospitals pay the most to the NHI bureau, and these payments are significantly higher than those to district hospitals and primary care clinics. This finding indicates that local hospitals and primary clinics provide more intensive services, offer more relevant rehabilitation programs, and are more accessible than are regional hospitals and medical centers. These results agree with Kuan et al. [16] .
Patients who have catastrophic illness cards and comorbid conditions were more likely to visit district hospitals and primary care clinics to access rehabilitation resources. Only patients with disability cards were more likely to visit regional hospitals and medical centers. Taipei City, constituting Taiwan's biggest city and being one with the most healthcare resources, saw the highest resource supplementation, followed by Northern Taiwan, Central Taiwan, the Kaohsiung-Pingtung area, Southern Taiwan, and Eastern Taiwan. Regarding annual and average costs as well as average visits, Northern Taiwan, Southern Taiwan, and the Kaohsiung-Pingtung area saw a significant increase in medical resource utilization relative to Eastern Taiwan (most of which comprises rural areas with relatively few healthcare resources). Despite having the highest observed rehabilitation resource utilization, Taipei City's average total cost and average number of visits did not differ significantly from those in Eastern Taiwan. This may be because children with ASC in Taipei City may have had early detection and may have received treatment for relatively milder symptoms. Furthermore, parents in Taipei City can opt for a wider selection of non-NHI-related therapies or treatments, with out-of-pocket payments. Thus, since they have more treatment alternatives, children in Taipei have more favorable outcomes, requiring less frequent followup rehabilitation visits.
This study has certain drawbacks. First, this study discussed the differences in the use of resources for autism. However, our data were from a 3-year period and lack long-term follow-up. Second, this study used data from the NHI database, which is constrained by the unavailability of inpatient treatment data as only rehabilitation outpatient treatment data are available in the database. Moreover, the rehabilitation data did not include diagnoses made by other specialists, such as pediatricians, psychiatrists, and child psychiatrists. Because of health insurance applications, healthcare providers differ in payment standards. Third, if a database entry on outpatient rehabilitation service contains six distinct treatment dates, it does not represent the treatment intensity and frequency. The proportion of professionals and payments differ. For example, many treatments, especially speech therapy, provided for children with autism with delayed speech progress cannot individually be analyzed for resource utilization. Fourth, children with ASC often have comorbid conditions: 47% of children with ASC had at least one comorbid condition [14] . We could not clarify the severity and comorbidity of ASC. Fifth, this research work introduces a secondary analysis of data derived from a National Institutes of Health-maintained database. This database inherently has a deficiency of data on patients' as well as their parents' education background, readiness to pursue treatment, quality of family interaction, social status, expenditure restrictions, and family income. Moreover, the database contains information on the insurance payments but not the actual income of the families. Nevertheless, this study employed nationally representative datasets for this analysis and can provide insights into resource utilization among children with ASC, thus making valuable contributions to the literature.
Conclusions
In Taiwan, few studies have examined the utilization of nonpharmacological treatments as rehabilitation resources. The condition of patients with autism varies greatly. Rehabilitation necessitates professional personnel and is time-intensive. District hospitals and primary care clinics serve more patients with autism, but their expenditure on autism resources is less than 50% that of regional hospitals and medical centers. Because of these restrictions, the availability of services for patients with autism has decreased. Government policies may be necessary to narrow the expenditure gap between hospital types and to induce incentives for operators to devote more resources to meet the needs of children with autism. Another concern in Taiwan is the uneven distribution of medical resources, as access to resources in remote areas remains low: Taipei City has the most resources, whereas the East has the fewest. This disparity decreases the willingness to supplement healthcare services. In summary, such inadequate access to rehabilitation strongly limits the available treatment avenues for children with ASC to address educational and medical problems. Thus, for reducing future burdens placed on families, society, and the education system, government agencies must implement effective policies by adequately assisting the affected children in addition to their families.
